Treatment of leg ischemia with biodegradable gelatin hydrogel microspheres incorporating granulocyte colony-stimulating factor.
Granulocyte colony-stimulating factor (G-CSF) is a potent angiogenic factor. We hypothesized that G-CSF-immersed gelatin hydrogel microspheres (G-CSF-GHMs) injected into the ischemic legs might continuously release a small amount of G-CSF to locally stimulate angiogenesis without unfavorable systemic effects. Just after ligation of the right femoral artery of BALB/c mice, recombinant human G-CSF (100-μg/kg)-immersed GHM was injected into the right hindlimb muscles; the controls included a saline-injected group, an intramuscularly injected G-CSF group, a subcutaneously injected G-CSG group, and an empty GHM-injected group. Eight weeks later, improvement of blood perfusion to the ischemic limb was significantly augmented in the G-CSF-GHM group compared with any of the control groups. Despite there being no increase in the serum concentration of G-CSF, in peripheral granulocytes, or in circulating endothelial progenitor cells, not only capillary but also arteriolar density was significantly increased in this group. Next, we started treatment with G-CSF-GHM 4 weeks after ligation to examine whether the treatment is effective if performed during the chronic stage of ischemia. The late treatment was also found to effectively improve blood flow in the ischemic leg. In conclusion, G-CSF-GHM administration is suggested to be a promising and readily usable approach to treating peripheral artery disease, applicable even during the chronic stage.